An inverse problem in engineering is the process of obtaining from a set of observations the causal factors that produce those data. Contrary to forward problems, an inverse problem starts with the results and subsequently calculates the causes. They are widely applied in many engineering fields since they allows obtaining parameters that cannot be directly observed. Additionally, they play a major role in uncertainty, reliability and risk assessment. This paper discusses an uncertainty assessment about the environmental impacts of future scenarios of sustainable groundwater pumping strategies on the quantitative status of an aquifer.
to the urban and industrial sectors. The decision-making process to define the best management practices and strategies needs a good understanding about the groundwater parameters of an aquifer. For that, a stochastic inverse model named GC method (LlopisAlbert 2008; Capilla and Llopis-Albert, 2009 ) is applied to the Jumilla-Villena aquifer, which is located in SE Spain. It calibrates equally likely realizations of hydraulic conductivity (K) fields conditional to hard data (K and piezometric head data, h) and soft data (geophysical information and expert knowledge), while considering the physical processes taking place at the aquifer.
After the conditioning process, a set of simulated future scenarios of groundwater pumping strategies is applied to each one of the calibrated K fields, which leads to divergent environmental impacts, levels of socio-economic development for the area and a diverse degree of acceptance among stakeholders. In this way, the uncertainty assessment is carried out by means of MonteCarlo simulations and to determine if the water system meets the EU Water Framework Directive (WFD) standards (EC, 2000).
Material and methods

Inverse model
The GC method is a stochastic inverse modelling technique for the simulation of conductivity (K) fields (Llopis-Albert, 2008; Capilla and Llopis-Albert, 2009; LlopisAlbert and Llopis-Albert and Capilla, 2009a; Llopis-Albert and Capilla, 2010; Llopis-Albert and Capilla, 2010a; . The method is based on the gradual deformation technique (Hu, 2000) . It entails an iterative optimization procedure for constraining stochastic simulations to flow and mass transport information. The iterative procedure implies non-linear combinations of seed K fields (already conditional to K data an soft information such as expert judgment and geophysical surveys) with the conditional K field of a previous iteration. The combined K field preserves the mean, variance, variogram and data conditioning when the linear combination coefficients meet several constraints. Finally, the iterative procedure requires minimizing an objective function that penalizes the difference between computed and
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